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DETAILED ACTION 

1 . Claims 1-30 are presented for examination. 

2. This action is in response to the Amendment/Remarks on 1 1/6/08. Applicant's 
arguments have been fully considered but are moot in view of the new grounds of rejections. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-13, 25 and 30 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

a. As to claim 1, the term "light-weight" is a relative term which renders the claim 
indefinite. The term "light-weight" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. Claims 2-13 are also 
rejected as being dependent upon rejected claim 1 . 

b. As to claim 25, the term "minimal context information" (line 3) is a relative term 
which renders the claim indefinite. The term "minimal context information" is not 
defined by the claim, the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. Furthermore, there lacks antecedent basis for "the minimal 
context information". It is unclear how the minimal context information is restored being 
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that it is not clear how the minimal context information was initially used in the first 
place. 

c. Claim 30 recites the limitation "the user-marking instruction" in line 5. There is 
insufficient antecedent basis for this limitation in the claim. Claim 30 depends on claim 
28, but it is unclear if it should depend on claim 29 because that claim does have 
antecedent basis. Since the scope of the claim cannot be ascertained, the claim is found 
to be indefinite. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a primed publication in litis or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United Stales. 

4. Claims 14-16 and 18-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wang et al. (hereinafter Wang) (US 2002/0144083 Al). 

5. As to claim 14, Wang teaches a system comprising: 

a memory to hold an instruction (registers) (page 3, [0044], lines 1-10); and 

a processor coupled to the memory (registers are coupled to the processor) (Fig. 1, items 
100, 102, 1 12), including raw event detection logic to detect at least one raw event, a user- 
addressable register to specify a user-defined trigger event based on the at least one raw event, a 
switch handler to invoke a helper thread (spawning a speculative thread via an event trigger) 
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responsive to the occurrence of the user-defined trigger event (page 2, [0030], Abstract, page 3, 
[0047], page 5, [0065]). 

6. As to claim 15, Wang teaches wherein: the instruction includes a marking instruction, 
when executed, to specify the user-defined trigger event in the user-addressable register (page 4, 
[0055], lines 1-8). 

7. As to claim 16, Wang teaches wherein: the instruction is a trigger instruction; and raw 
event detection logic is to detect an opcode of the trigger instruction when the trigger instruction 
reaches an execution phase of an execution pipeline (page 2, [0032] and [0037]). 

8. As to claim 18, Wang teaches wherein: the switch handler is further to maintain minimal 
context information for a current thread before invoking the helper thread, wherein the minimal 
context information includes a context weight less than a full context weight by at least a weight 
of excluding traditional context information (context switching without incurring any overhead 
cycles) (page 4, [0061]). 

9. As to claim 19, Wang teaches wherein: the excluded traditional context information 
further comprises general register values (page 3, [0044]). 
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10. As to claim 20, Wang teaches wherein the minimal thread context information comprises 
an instruction pointer address value (page 6, [0085], lines 5-9). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, i I' the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 1-7 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wang et al. (hereinafter Wang) (US 2002/0144083 Al) in view of Jones et al. 
(hereinafter Jones) (US 2005/0107986 Al). 

12. As to claim 1, Wang teaches an apparatus comprising: 

a trigger-response mechanism that includes at least one bank of user-programmable 
registers to identify a user-defined trigger event (page 3, [0044], page 2, [0030]); and 

thread switch handler logic coupled to the trigger-response mechanism to perform a light- 
weight thread (threads are by definition light-weighted vs. processes are heavy-weighted) switch 
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from a first thread to a second thread (switching from main thread to the spawned speculative 
thread via triggers) (Abstract, page 4, [0055], page 5, [0065]). 

1 3 . Wang is explicitly silent that the thread switching occurs responsive to the user-defined 
trigger event occurring during execution of the first thread. However, Jones teaches thread 
switching being done responsive to user-defined trigger events occurring during execution of the 
first thread via the use of user-programmable registers ([0023]-[0026]). Wang and Jones are 
analogous art because they are both in the same field of endeavor of thread processing. One of 
ordinary skill in the art would have known to modify Wang such that it would include the feature 
of the thread switching responsive to the user-defined trigger event occurring during execution of 
the first thread, as taught in Jones. The suggestion/motivation for doing so would have been to 
provide the predicted result of an improved performance monitoring, as disclosed in Jones 
([0003], [0009]). Therefore, it would have been obvious to one of ordinary skill in the art to 
combine Wang and Jones to obtain the invention of claim 1 . 

14. As to claims 2-3, Wang is silent in synchronous and asynchronous triggering of events. 
However, Official Notice is taken that synchronous and asynchronous processing are well known 
and with each having distinct advantages. For example, asynchronous processing returns control 
to the user program without waiting for an I/O to complete. The I/O then can continue while 
other system operations occur. On the other hand, synchronous processing returns the control to 
the user process and is more simpler than asynchronous processing. It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify Wang to include 
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the features of synchronous and asynchronous processing to achieve the benefit as described 
above. 

15. As to claim 4, Wang (page 4, [0064]) and Jones (see Fig. 3) teaches wherein the thread 
switch handler logic to perform a light-weight switch from the first thread to the second thread 
comprises: saving a first instruction pointer address for the first thread before setting a second 
instruction pointer address for the second thread. In a context switch, the state of the first 
process must be saved somehow, so that, when the scheduler gets back to the execution of the 
first process, it can restore this state and continue. 

16. As to claim 5, Wang further comprising: a task queue to receive the first instruction 
pointer address (Fig. 1, item 1 10, [0080], [0085]). 

17. As to claim 6, Wang teaches wherein: the task queue further comprises a memory 
location (page 3, [0044]). 



18. As to claim 7, Wang teaches wherein: the task queue further comprises a register (page 3, 
[0044]). 
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19. As to claim 10, Wang teaches wherein the thread switch handler logic is to perform the 
light-weight thread switch from the first thread to the second thread transparently to an Operating 
System (OS) and without OS intervention, (page 5, [0065], page 4, [0064]). 

20. As to claim 11, Wang teaches wherein: the thread switch handler is further to save a light 
weight context for the first thread in a memory location before performing the light-weight 
context switch from the first thread to the second thread (page 3, [0044]). In a context switch, 
the state of the first process must be saved somehow, so that, when the scheduler gets back to the 
execution of the first process, it can restore this state and continue. 

21 . As to claim 12, Wang teaches wherein: the thread switch handler is further to save a light 
weight context for the first thread in a register before performing the light-weight context switch 
from the first thread to the second thread (page 3, [0044]). In a context switch, the state of the 
first process must be saved somehow, so that, when the scheduler gets back to the execution of 
the first process, it can restore this state and continue. 

22. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et 
al. (hereinafter Wang) (US 2002/0144083 Al) in view of Jones, and further in view of Hugly 
(US 2002/0138706 Al). 
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23. As to claim 8, Although Jones discloses the prevention of problems from non-atomic 
processor events detected by counters ([0012], [0040]), Jones and Wang are explicitly silent in 
further comprising: a plurality of event counters coupled to the trigger-response mechanism, 
wherein each event counter is to detect an atomic processor event. However, Hugly teaches 
exception handling and context switching wherein a plurality of event counters are coupled to the 
switching mechanism, wherein each event counter detects an atomic processor event ([0041]- 
[0043], [0045]). One of ordinary skill in the art would have known to modify Wang and Jones to 
include using a plurality of event counters. The motivation/suggestion for doing so would have 
been to improve the handling of any access conflicts, thus improving control and reducing 
overheard, as stated in Hugly ([0008]). Therefore, it would have been obvious to combine Hugly 
with Wang and Jones to obtain the invention of claim 8. 

24. As to claim 9, Hugly teaches trigger events being based on one or more of the atomic 
processor events ([0041]-[0043], [0045]). 

25. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al. 
(hereinafter Wang) (US 2002/0144083 Al) in view of Jones et al. (hereinafter Jones) (US 
2005/0107986 Al), and further in view of Spix et al. (hereinafter Spix) (US 6,195,676). 

26. As to claim 13, Wang teach further comprising: one or more user-programmable control 
registers coupled to the thread switch handler (see rejection of claim 1). Wang and Jones are 
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silent in teaching the value of the one or more control registers to indicate the weight of context 
information. However, Spix teaches context switching wherein the amount of context 
information in the registers are indicated and classified as lightweight, for example (col. 3, lines 
9-35, col. 14, lines 66-67 through col. 15, lines 1-6). One of ordinary skill in the art would have 
known to modify Wang and Jones to include Spix's feature of identifying weights of context 
information for the use of context switching. The motivation/suggestion for doing so would 
have been to minimize total context switch overhead and minimizing the delays and bottlenecks 
by classifying the amount of context information (weights) and context switching according to 
those weights (col. 3,lines 9-35, col. 14, lines 66-67 through col. 15, lines 1-6). Therefore, it 
would have been obvious to combine Jones, Wang and Spix to obtain the invention of claim 13. 

27. Claims 17 and 28-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. (hereinafter Wang) (US 2002/0144083 Al) in view of Spix et al. (hereinafter 
Spix) (US 6,195,676). 

28. As to claim 17, Wang teach further comprising: one or more user-programmable control 
registers coupled to the thread switch handler (see rejection of claim 1). Wang is silent in 
teaching the value of the one or more control registers to indicate the weight of context 
information. However, Spix teaches context switching wherein the amount of context 
information in the registers are indicated and classified as lightweight, for example (col. 3, lines 
9-35, col. 14, lines 66-67 through col. 15, lines 1-6). One of ordinary skill in the art would have 
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known to modify Ahmad and Ranganathan to include Spix's feature of identifying weights of 
context information for the use of context switching. The motivation/suggestion for doing so 
would have been to minimize total context switch overhead and minimizing the delays and 
bottlenecks by classifying the amount of context information (weights) and context switching 
according to those weights (col. 3,lines 9-35, col. 14, lines 66-67 through col. 15, lines 1-6). 
Therefore, it would have been obvious to combine Spix with Wang to obtain the invention of 
claim 17. 



29. As to claim 28, Wang teaches a processor comprising: 

event detection logic to detect a raw event (switch-on-event based on event triggers) 
(page 2, [0030], [0047]); 

user-programmable event logic coupled to the event detection logic to indicate a user- 
defined trigger event, the user-defined trigger event to be based on at least the raw event (page 2, 
[0030], page 5, [0065]); 

thread switch logic coupled to the user-programmable event logic and context control 
logic, the thread switch logic, in response the user-defined trigger event being detected, to save a 
portion of a first context to be saved that is to be specified in the user-programmable context 
control logic and to spawn a helper thread without operating system intervention (page 5, [0064]- 
[0065]). 
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30. Want is silent in taking into consideration the weight of the context. However, Spix 
teaches context switching wherein the amount of context information in the registers are 
indicated and classified as lightweight, for example (col. 3,lines 9-35, col. 14, lines 66-67 
through col. 15, lines 1-6). One of ordinary skill in the art would have known to modify Ahmad 
and Ranganathan to include Spix's feature of identifying weights of context information for the 
use of context switching. The motivation/suggestion for doing so would have been to minimize 
total context switch overhead and minimizing the delays and bottlenecks by classifying the 
amount of context information (weights) and context switching according to those weights (col. 
3,lines 9-35, col. 14, lines 66-67 through col. 15, lines 1-6). Therefore, it would have been 
obvious to combine Spix with Wang to obtain the invention of claim 28. 

31. As to claim 29, Wang teaches wherein the user-programmable event logic includes at 
least a user-programmable event register, and wherein the user-defined trigger event is to be 
programmed in the user-programmable event register in response to execution of a user marking 
instruction (page 4, [0055]). In addition, Spix teaches the use of marking instructions in event 
processing (col. 45, lines 37-53). 

32. As to claim 30, Wang teaches further comprising trigger response logic coupled to the 
user-programmable event logic and the event detection logic to detect the user-defined trigger 
event based on at least the raw event, wherein the trigger response logic is to monitor for the 
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user-defined trigger event for a predetermined timeout period after execution of the user-marking 
instruction (page 3, [0047], lines 6-20). 



33. Claims 21-23 and 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kissell (US 2005/0050395 Al) in view of Jones et al. (hereinafter Jones) (US 
2005/0107986 Al). 

34. As to claim 21, Kissell teaches a method comprising: 

detecting a trigger condition (a miss occurrence or if thread 212 stalls, for example) (page 
1, [0011], lines 14-23); 

suspending execution of a first thread on a single-threaded processor (thread to be 
suspended and another thread activated) (page 2, [0014], lines 3-4); 

utilizing hardware to save minimal context information (minimum possible overhead) for 
the current thread without operating system intervention (page 2, [0020], lines 4-8); and 

invoking a second thread on the single-threaded processor without operating system 
intervention (creating thread by using a FORK command or switching from one thread to 
another) (page 2, [0020], lines 6-10, page 1, [0013], lines 2-4). 

35. Wang is explicitly silent that the thread switching from a first thread to a second thread 
happens wherein the context information has a first weight that is user-defined in a user- 
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addressable control register. However, Jones teaches thread switching being done responsive to 
user-defined trigger events occurring during execution of the first thread via the use of user- 
programmable registers ([0023]-[0026]). Kissell and Jones are analogous art because they are 
both in the same field of endeavor of thread processing. One of ordinary skill in the art would 
have known to modify Kissell such that it would include the feature of the thread switching 
responsive to the user-defined trigger event occurring during execution of the first thread, as 
taught in Jones. The suggestion/motivation for doing so would have been to provide the 
predicted result of an improved performance monitoring, as disclosed in Jones ([0003], [0009]). 
Therefore, it would have been obvious to one of ordinary skill in the art to combine Kissell and 
Jones to obtain the invention of claim 2 1 . 

36. As to claims 22-23 and 26, Kissell teaches wherein: detecting a user-specified trigger 
condition further comprises determining that an asynchronous condition specified in a marking 
instruction (privileged instruction, etc.) has been encountered (page 6, [0093] and [0097]). Jones 
discloses the prevention of problems from non-atomic processor events detected by counters 
([0012], [0040]). 

37. As to claim 25, Kissell teach further comprising: determining that the first thread should 
be resumed; restoring the minimal context information for the first thread; and resuming 
execution of the first thread without operating system intervention (page 5, [0085], page 6, 
[0104], lines 1-13). 
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38. As to claim 27, Kissell teaches wherein detecting a user-specified trigger condition 
further comprises: generating an asynchronous response to indicate that the second thread should 
be invoked (page 6, [0093]). 

39. Claim 24 is rejected under 35 U.S.C. 102(e) as being unpatentable over Kissell (US 
2005/0050395 Al) in view of Jones et al. (hereinafter Jones) (US 2005/0107986 Al), and 
further in view of Saville et al. (hereinafter Saville) (US 6,401,155 Bl). 

40. As to claim 24, Kissell and Jones are silent wherein the first weight includes only an 
instruction pointer address. However, Saville teaches that it is well known that by storing in 
memory locations not contexts themselves, but pointers to the contexts, this provides a high 
degree of versatility. It also enables memory to be conserved by storing in only one memory 
location a context which have common context (col. 2, lines 5-16). Therefore, it would have 
been obvious to one of ordinary skill in the art to modify Kissell and Jones such that the first 
weight would include only an instruction pointer address, as taught in Saville. The 
suggestion/motivation for doing so would have been to provide the predicted result of increased 
versatility as well as improved memory management, as taught in Saville (col. 2, lines 5-16). 
Therefore, it would have been obvious to one of ordinary skill in the art to combine Kissell, 
Jones, and Saville to obtain the invention of claim 24. 
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Response to Arguments 

41 . During patent examination, the pending claims must be "given their broadest reasonable 
interpretation consistent with the specification." In re Hyatt, 211 F.3d 1367, 1372, 54 USPQ2d 
1664, 1667 (Fed. Cir. 2000). Applicant always has the opportunity to amend the claims during 
prosecution, and broad interpretation by the examiner reduces the possibility that the claim, once 
issued, will be interpreted more broadly than is justified. In re Prater, 415 F.2d 1393, 1404-05, 
162 USPQ 541, 550-51 (CCPA 1969). 

42. Applicant's amendments to the claims have overcome the claim objections. 

43. Applicant's amendments to the claims have overcome most of the 35 USC 1 12, 2 nd 
paragraph rejections from the previous office action. However, the amendments have prompted 
new grounds of rejections based on 35 USC 1 12 2nd paragraph with regards to claims 1-13, 25 
and 30 (see rejection above). 

44. Applicant's arguments have been fully considered but are moot in view of the new 
grounds of rejections. 
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45. Applicant's amendment to the claims prompted new grounds of rejections, which render 
the remaining arguments moot. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Gaertner et al. (US 5,390,329) discloses maintaining minimal context 
information in context switching system with the benefit of processing switches 
economically (see Abstract). 

• DeBruler (US 4,539,637) discloses that is well known to store only the address of 
the program function context, and to store the address of the program function, or 
a pointer to such an address, in the program function context (col. 12, lines 28- 
31). 

• Hass (US 2005/0044323 Al) discloses the use of user-programmable registers in 
thread switching (see claims 8, 11, 14). 

• Moyer et al. (US 2003/0226001 Al) discloses the user of user-programmable 
registers in thread switching (see Abstract, [0020]). 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH TANG whose telephone number is (571)272-3772. 
The examiner can normally be reached on 8:30AM - 6:00PM, Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/VAN H NGUYEN/ 

Primary Examiner, Art Unit 2194 



/Kenneth Tang/ 
Examiner, Art Unit 2195 



